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Abstract 
At the requirements of high yield and high efficiency for the fully mechanized coal face, a integrated 
system with CAN bus, Modbus protocol and iFIX software based on the high point number and large 
capacity industry field-bus technology has been researched, which can realize the monitoring of all 
devices at the coal face, the remote communication between the ground and the underground, as well as 
the WEB remote publishing. Here the device node distribution, loop network configuration, remote 
communication technology, Modbus protocol and the configuration of iFIX are given out. The practice 
results verify that this kind of monitoring system can effectively come true the automation and 
informatization for the fully mechanized coal face. 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of Society for 
Resources, Environment and Engineering 
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1Introduction 
As is known, fully mechanized coal face is the first line of the mine production, which is the core for 
the mine corporation security. At the requirements of high yield and high efficiency for the fully 
mechanized coal face, the automation and informationization establishment for the fully mechanized coal 
face is essential. As long as the development of the coal mine automation technology, it would be 
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realizable that making an integration consist of the control systems of the hydraulic support, shearer, 
three-machine devices, transport machine, power supply system at the coal face as well as the ground 
monitoring system, and then making an access to the Ethernet of automation system. This kind of 
measure can realize lots of functions, such as control, protection, fault self examining, atresia and the 
communication. Besides, that can also make sure the WEB remote publishing. Manless production would 
be the develop direction for the automation technology of the fully mechanized coal face[1,2]. 
The realization of the monitoring system is to combine the all devices at the coal face by the industry 
field-bus, which can make it true that both the crossheading computer and the ground dispatch and 
command center can monitor and control the coal face production, which would supply a real-time 
production and security information to the work site and the administrators. 
Because of the difficulty to coordinate and manage the sorts of electromechanical equipments, a 
integrated system with CAN bus, Modbus protocol and iFIX software based on the high point number 
and large capacity industry field-bus technology has been researched, which can realize the monitoring of 
all devices at the coal face, the remote communication between the ground and the underground, as well 
as the WEB remote publishing. Firstly, the whole structure of the system will be given. Secondly, the 
function system would be introduced in detail, and then, some simple use of the iFIX and the summary 
will be given at last. 
2 Structure of the whole system 
The whole fully mechanized coal face is made up of three parts: crossheading layer, transport layer 
and the ground dispatch and command layer. The structure of the system is shown as fig.1. 
The crossheading layer consists of the device controllers, coal face host computer (explosion-proof), 
coal face electro-hydraulic control computer (explosion-proof), intrinsic safety switch and the explosion-
proof UPS power. The coal face host computer takes the responsibility of data collecting, displaying, 
saving and monitoring. The main function of the coal face electro-hydraulic control computer is to realize 
the more functions, high efficiency and the automation control of the hydraulic support. The intrinsic 
safety switch is used to ensure the communication between the ground and underground, and the UPS 
power’s responsibility is to maintain stable operation. 
The transport layer is made up of mine fiber optic cable, switches and some other communication 
devices, the main function of which is to make a smoothing access to the mine loop network. 
The ground dispatch and command layer consists of two servers and a printer, which run the iFIX 
software and the electro-hydraulic control software that based on the Linux, respectively. This kind of 
configuration can ensure the running data to be displayed, saved and monitored in the ground dispatch 
and command center, as well as the WEB remote publishing. 
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Fig.1 Structure of the whole fully mechanized coal face 
3 Function design 
The design idea of this system consists of three different parts: first, the hydraulic support controllers 
realize the communication with the underground eletro-hydraulic control computer by the CAN bus [3,4]. 
Second, other device controllers are connected with the underground intrinsic safety switch based on the 
RS485 interface Modbus protocol [5,6]. Third, both of the two underground host computers are connected 
with the ground two host computers with industry field-bus, to make sure that the running data could be 
displayed, saved and monitored real-time, as well as the WEB remote publishing. 
3.1  Structure of the electro-hydraulic control system 
Hydraulic supports Electro-hydraulic control system mainly contains the control units, host computer 
and the intrinsically safe network. The support control unit includes the controller, sensors, 
electromagnetic pilot valves and main control valves. The control unit connects each other by the main 
cable. The controller adopts RS422 communication in accordance with self-definitional frame format. 
And the overall adopts CAN bus network. The intrinsically safe network connects all the control units and 
host computer by signal isolators. And the underground electro-hydraulic computer can communicate 
with the ground electro-hydraulic computer by the  mine integrated automation loop network to ensure 
the information sharing. The structure of the electro-hydraulic control system is shown as Fig.2. 
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Fig.2 Structure of the electro-hydraulic control system 
The hydraulic supports Electro-hydraulic control system here can realize two types of control: a local 
control at coal face and a control by the crossheading host computer. The local control at coal face means 
manipulating the hydraulic supports by the control units, including single-support control, adjacent-
support control and the group control .The control at the crossheading layer mainly implements the 
monitor, remote control, fault diagnosis, data inquiry, data upload and so on by using the crossheading 
host computer. The main functions that the host computer can realize is shown as Tab.1 and the practical 
running interfaces are shown as Fig.3. 
Tab.1 Main functions that the host computer can realize 
Index Function Illumination
1 Monitor Collect, monitor and save the hydraulic supports running data 
2 Automatic heel machine and 
End oblique cut 
The most important functions  
3 Diagnosis online Simplify the process of problem location and reduce the 
maintenance difficulty 
4 Data analysis Analyze the shearer running track and the distribution of 
underground pressure 
5 Data upload Communication between the ground and underground 
6 User management Different authority to monitor, control and debug the system 
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Fig.3 Underground host computer monitoring interface    
The underground host computer monitoring interface is shown in Fig.3, in which there is some 
information such as hydraulic support’s location where the shearer is, the lapse stroke, hydraulic supports 
movement and so on. The sort of control could be selected on the interface. By setting the function of the 
control unit, the remote parameter setting for the control unit could be realized, which is shown in Fig.4.
3.2 Structure of other integrated system 
Target of the automation integrated system about the fully mechanized coal face is to realize the real-
time monitoring of the devices running data, detecting the potential failure in time and adopting measure 
to avoid the equipment damage at the same time; and all the running information can be transferred to the 
ground host computer, shared by the WEB remote publishing to achieve the information-based 
manufacture and administration. 
The monitoring software used in this project is the large industry configuration software iFIX5.0 
developed by the America Intellution company, which can implement the process visualization, data 
collection, data monitoring and so on [7-9].  
For the underground host computer, it used the iFIX5.0 SCADA software, mainly to realize these 
kinds of functions such as running data collecting, saving, calculating, displaying, inquiry, 
communication and so on, it could also set different authority to different user, to ensure the security. 
About the selection of the kind of iFIX can be decided by the needs of storage capacity, because this 
project contains the whole coal face, so we selected the iFIX5.0 which has infinite capacity. The device’s 
controllers were connected with the underground intrinsic safety switch and communicated with iFIX via 
MB1 driver, that can implement a series of functions. Some important collected data is shown in Tab.2. 
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Tab.2 Some important running data collected by the device controller 
Name of the controller The important running data 
Shearer controller Shearer location, direction, speed, roller height, running parameters, fault information 
and so on.  
Three-machine controller Running state and the fault information. 
Transporter controller Transporter speed, CS1online stateˈprotection state and the state of kinds of sensors. 
Pump station controller State of open or close, pump pressure, liquid height and fault information. 
Power supply controller State of open or close, voltage, current, power and the fault information. 
The ground host computer is taken as the client of the underground host computer, also as the WEB 
publishing server. This structure can firstly realize the information synchronization, so that the ground 
dispatch and command center can monitor the coal face running data real-time and detect the potential 
failure in time to improve the production; on the other hand, by using the WEB remote publishing, the 
information can be shared around the network to achieve the information-based manufacture and 
administration.  
4 Conclusion 
Considering the requirements of high yield and high efficiency for the fully mechanized coal face, an 
integrated monitoring system with CAN bus, Modbus protocol and iFIX software based on the high point 
number and large capacity industry field-bus technology has been researched in this paper, which can 
realize the monitoring of all devices at the coal face, the remote communication between the ground and 
the underground, as well as the WEB remote publishing. Taking the Chengjiao Coal Mine of YongCheng 
Coal as an example, this system has been debugged at the real coal face. The results verify that this kind 
of monitoring system can effectively come true the automation and information for fully mechanized coal 
face.
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